PULAR 


(4 Ss Weekn, 


ay 


= SME ress of the 


" 
Wratten $0 


< Sou can und 


Price 5 CENTS. 


CHICAGO, MAY 2, 1903. 


— 
wv 
wh 
e 


Instantaneous Photograph of ‘‘Circling the Circle,’’ the Newest and Most Sensational 
of all RecKless Sports--A Performance that Seems to Defy the Laws of Nature 


IN THIS ISSUE: 


Most Daring of All Daring Sports. 
One Clock Times All Cincinnati. 
Passing of the Oil Exchange. 

Arched Bridges in Japan and Chicago. 
The Viaur Bridges in France. 

Buttons Grow on Bushes Down in Central America 
North German Loyd’s New Terminal. 

Powerful Explosives in New Shells. 

Weighs Material in Transit. 

Find a Mountain of Granite. 


California Still the State of Gold. 


Easy Electrical Experiments—A Model Fire Alarm 
Telegraph, Part II. 

Shop Notes:—Steam Bending Under Difficulties— 
Composition of Brass—Hints to Inventors— 
Foundry Tools and Appliances—How to Work 
Alluminum—Passing of the Stationary Fireman— 
Treatment of Pyrites—Extraction of Metals— 
Ingenious Scheme of Pulling Posts. 

43 Articles; 27 Illustrations. 


A | 
| 

Vol. 3. No. 18. 
Most Daring Amusement Feat Ever Performed } 

= 

— 
| 


POPULAR MECHANICS 


Most Daring of All Daring Sports 


*‘Circling-the-Circle,’”? a Feat Actually Performed that Seems to Defy the Laws of 
Nature 


The American dare-devil spirit that gave birth and favor 
fo the “loop-the-loop,” “cycle-whirl,” and “shoot the chutes,” 
has seemingly reached the limit in its newest diversion “cir- 
cling-the-circle.” Something of a “cycle-whirl” and “loop-the- 
loop” combined, the new performance possesses all the most 
thrilling of the sensations ever experienced in its brother 


Fig. 1—Circle Being Elevated. 


adventurous sports and is probably the most daring feat ever 
attempted for the amusement of an adventure-loving public. 

Whirling rapidly around a wide rim that gradually raises 
itself from the ground and tips itself to a vertical position, 
like a great suspended hoop, the bicyclist is riding part the 
time with his head up, part the time with his body in a 
horizontal position parallel with the platform and part the 
time with his head down and his wheel speeding along the 
under top of the rim in the position of a fly crawling on the 
ceiling. The act is so very startling that it seems impossible 
when reading about it and unnatural when witnessed. The 
laws of gravity seem to be disregarded by the daring riders 
as they whirl around the tipping circle. 

Naturally suck « hazardous amusement comes from the 
West and from the far West. Two San Francisco boys—l’. 
Sheelor, age 21, and Gus Seafurth, age 22—are its originators. 
They figured out the mechanical possibilities of the appara- 
tus, drew the plans, did the construction work and rode the 
wheels around the “Circle.”’ The conception and its suc- 
cessful execution are worthy the skill of a master mechanic. 
Through the efforts of its Pacific coast representatives, Popu- 
jar Mechanics is enabled to give to the public the first ac- 
count of this newest adventurous sport, which has not yet 
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been publicly exhibited, and which is destined to attract wide 
attention in the future. 

The performance is, of course, a demonstration of the law 
of centrifugal foree, but utilized in an entirely new and 
novel manner. The circle is made of wooden slats each 4 
fect 10 inches long. These slats are placed 14 inches apart, 
and form the “circle.” This circle when in a horizontal posi- 
tion is 14 feet in diameter at the bottom, and 15 feet in diam- 
eter at the top. In this position its height is of course 4 
feet 10 inches. 

The exhibition starts with the circle resting horizontally 
on the platform. One rider or both, enter and start to ride 
on the platform inside the circle. The speed of the bicycle 
is gradually increased until the rider is able to transfer the 
wheel from the floor to the circle around which he travels 
at a very high rate of speed, and is soon riding with his body 
and wheel in nearly horizontal position. Electric motors are 
then started which raises the circle (still in a horizontal posi- 
tion) to a height of 7 feet. Another motor then turns the 
circle around until it assumes a verticle position, as shown on 
the front page. The rider has now also changed his 
position from a horizontal to a vertical. The motors are then 
reversed, the circle turning back to a horizontal and then 
lowered to the platform, when the rider decreases his speed 
until he is once more riding in a vertical position on the 
platform where he dismounts. 

The circle is operated by two electric motors, and so per- 
fectly is it balanced, that a 1-horse-power motor raises the 
cirele, and a \% horse-power motor turns it in mid air. 

Previous trick riders have succeeded in passing once only 
around a vertical loop, and to do this have had to start on 


Fig. 2—Circle-Turning in Mid Air After Elevation. 3 
a high incline, down which they ride at great speed. The 
momentum carried them around but once. 

It will be readily understood that it is an utter impossibil- 
ity for any rider to ever get enough speed to ride around 
the inside of any loop if he started within the loop itself 
while it was in a vertical position. The ingenious mechanical] 
arrangement described alone makes the feat possible, and 
then only by reason of the ability of the performers to ride 
at a terrific rate of speed. If the speed should be lessened 
for only an instant the law of gravity would assert its right, 
and the unfortunate rider would be dashed to death. 


MORCONI DOING BUSINESS. 


The Marconi system is now handling news matter daily 
from New York to the London Times. The rate between 
the two cities is expected to be but little more than present 
prices from London to Paris. 

’ 


AUTOMOBILES TO HAUL FREIGHT AT NIGT. 


A company has been organized in Chicago which proposes 
to haul the heavy freight between railroads and stores and 
warehouses by means of automobiles. Another radical change 
is that the work will mostly be done at night when the 
streets are comparatively empty and much better time can 
thus be made. <A saving in time of 24 hours over present 
methods is promised. 
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Buttons Grow on Bushes Down in Central America 


Remarkable Nut Brought to this Country in Shiploads, From Which Nearly All the 
Buttons We Use Are Made 


No, the ivory buttons you wear do not represent the death 
of an elephant in the wilds of Africa; your pearl buttons 
were probably never nearer than you took them to the shell 
of a bivalve mollusk, and the probabilities are that no rubber 
tree was ever tapped to produce the hard rubber buttons 
that adorn your overcoat. Down in Central America there is 
a fruit-producing palm that has quite metamorpkosed the 
button business, and formed the nucieus for one of the most 
important industries in the United States. The seed of this 
fruit contains a milk that is sweet to the taste and relished 
by the natives. The milk when allowed to remain in the nut 
long enough becomes indurated and turns into substance as 
brittle and hard as the ivory from the elephant’s tusk. The 
plant that produces these nuts is called the ivory .plant 
Most of the buttons now used in America, whether termed 
ivory, pearl, rubber, horn or bone, come from this ivory 
plant. Thus the probabilities are that your buttons are made 
from a vegetable milk, and they grow on bushes. 


The ivory plant is one of the marvels of the age, and is 
rewarding its growers with vast fortunes. The nuts are 
brought to the United States by the shipload and hauled 
across the continent to the big button factories, from which 
they issue forth in every conceivable design, color, grade and 
classification of button. 

The ivory plant has recently been discovered in California, 
but the nut it produces in its wild state is of inferior quality 
and will not make good buttons. It is believed, though, that 
with the proper cultivation the fruit would be as valuable as 
the Central American. If so, the growing of buttons ia 


America would become an industry of importance second A i 
only to the growing of corn, wheat and cotton, for everybody ' tat 
wears buttons. 
The best ivory nut for commercial purposes is found on : + 
the banks of the river Magdalena, in the United States of ; 
Colombia, where by some it is called the Tagua palm. The oi 
fruit forms a globular head about twice the size of a man’s : 
head and weighs from 20 to 28 pounds. The head is a kind keg 
of cluster of bulbs, and in all contains from 50 to 60 seeds. | 
The seeds are allowed to dry, and are harvested several times 4, 
a year by the natives. sf. 
The Apparel Gazette, the great dealer’s authority on every- “eg 
thing that people wear, says: “The ivory nut is used almost 77 
solely in the manufacture of buttons, though some factories yr 
also make poker chips from them. The nut, however, has aa 
superseded the archais mud, rubber and bone buttons in a 
vogue formerly. It admits of wider and more varied treat- " *g 
ment for this purpose than any other known substance, and pst it 
is easily worked. The United States consumes more than 
one-half of the world’s product of ivory nuts and nine-tenths ba 


of the vegetable ivory is manufactured into buttons. 


“When the nut reaches the button factory it is cut into ; 
three slabs. In the process of cutting out, the button is par- ‘esigus needed to make them match the various weaves, col- 
tially shaped. Afterward the thread holes are drilled and Oring and textures of fabrics. After receiving these outlines, 
countersunk. The button is then sent to the polisher, who if the buttons are to remain smooth and receive another coat 
uses the shavings and powder made in drilling to polish of coloring, they are put into dye. If they are to be stamped 
them in their white state. Afterward they are sent to the With a serregated pattern, they are put into a pressing ma- 
designer, who traces on the buttons in indelible dyes the Nine fitted with dies of the pattern desired. 


Slabs Cut Out Ready for the Button Maker 


4 


Buttons in Verious Stages of Work, Undyed and Finished, Showing Patterns and Shepes 


n 
i 
| 
7 
| 
| 
19 \ 
| i 
| 
| 
| 
| 
| 
| 
| 
4 
| J: 
| 


278 POPULAR 


“Vegetable ivory buttons are used on business, semi-dress 
and full dress suits, and are brought out in patterns so closely 
imitating the texture and weave of the fabric used on covered 
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heather or a staple black. Some of the new des!igns just 
brought out for the fall clothing trade are marvels of beauty 
in patterning and covering, including shadow effects, glaces 


Buttons as they are 


buttons, even to including the cloth shank by which it is 
sewn to the cloth, as to deceive the cleverest. In fact, the 
ivory buttons are thought more beautiful and perfect than 
the covered kind, and are certainly more serviceable. The 


Ivory Nuts 


coloring process has, during the past year or two, made re- 
markable progress, and so expert have the manufacturers 
become in this detail that there is not a fabric made which 
cannot be matched in buttons, whether it be a rich bright 


Formed and Cut Out 


and irridescent colors on dark grounds running in red, blue, 
brown, green and purple. 

“Yet it is declared by the button manufacturers that de- 
spite the high art now attained in the manufacture of but- 
tons from vegetable ivory, there are still greater possibilities 
ahead, and each succeeding year has witnessed a more artistic 
button production.” 


ONE CLOCK TIMES ALL CINCINNATI. 


Every time piece in Cincinnati is regulated by a big clock 
which stunds high in the tower on the Carew building at 
the west end of Fountain Square. Strangers in the city for 
the first time on Government or Foundation Squares or on 
Vine street between Fifth and Sixth streets, wonder why 
all the people keep glancing up, until they learn that it is 
consulting the tower clock to see if they are on time. The 
pace is quickened or slackened according to the story told 
by the big clock face. All the owl cars are started as this 
clock sounds half hours and hours between midnight and 6 
a.m. Just before 12:30 a. m., for instance, the squares are 
full of waiting trolley cars. Then the big bell sounds two 
taps for the half hour, and from all along the line comes the 
jingle of two bells on the street car gongs as the signal to 
start. 


The clock was put in when the building was erected in 
1890. It cost $2,500 and has not varied over 30 seconds in 
a month. About a year ago one of the slender rods which 
runs between the movements of the hands was bent by a 
workman striking it with his head and a new rod had to 
be put in. Frost sometimes accumulates on the hands and 
stops the clock. It is a pendulum clock wound twice a 
week by raising the weights with a windlass. The hands 
are of light metal construction and carefully balanced. 


WIRELESS TELEGRAPH FOR PRIVATE LINES. 


A private system of wireless telegraph is now in daily 
operation between the down town offices of Armour & Co., 
in Chicago, and their immense packing houses at the stock 
yards. The distance is nearly six miles. 
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PASSING OF THE OIL EXCHANGE. 


Places Where Fortunes Were Once Lost and Made Have 
All Gone But One 


Of the many oil exchanges throughout Pennsyl- 
vania years ago but one now remains. It is in Oil 
City, and its days are probably numbered. Before 
the oil business of the country was absorbed by one 
mighty hand, oi] exchanges were located in «almost 
every town of the oil regions, and the daily trans- 
actions aggregated millions of dollars. Many a for- 
tune was made and lost; many a “lamb” was shorn 
and many a “duck” lamed. Then speculation in oil 
was a raging fever, a delirium of excitement com- 
pressing years of ordinary energy into a week. But 
within the past twenty years Father Time has 
wrought a great change throughout the region. The 
exchange at Oil City is almost deserted. Day after 
day passes without a single sale being made, and 
frequently the clearances for a whole month do not 
igygregate 5,000 barrels, though years ago if the sales 
did not reach 15,000,000 barrels a day business was 
considered dull. The exchange at Oil City has been 
in existence since April 22,1878, and was the first to 
be erected in the oil country. 


GOOD JOBS IN EUROPE. 


What It Costs the People Over There to Keep Up Their 
Royalty 


It costs the people of Europe fabulous sums an- 
nually to support their sovereigns and their families. 
Russia’s come highest, the expense to the people of 
Russia being more than $6,500,000 every year. The 
support of the Sultan of Turkey, with his harem 
and other sources of expense necessary to his swell- 
dom’s high station in life, costs the truckling Turks 
$5,000,000 a year. Austria’s sovereignty is the next 
most expensive, costing $4,600,000 a year. The Prus- 
sian ruler and his dependents manage to live on 
$3,900,000 a year. Poor King Edward has to keep 
up appearances on $3,075,000 a year, but he has 
asked for a raise in salary, which it is thought will 
be granted. The King of Italy has the next best 
job in Europe, being allowed $3,010,000 for himself 
and family, with comparatively small expenses. 
Spain's sovereign is able to live on $1,600,000 a year. 
The rest of the rulers are comparatively poverty 
stricken. Sweden’s ruler and his family get $884,500 
a year, Bavaria’s $700,000: the ruler of Belgium, 
$660,000; Portugal, $550,000; Roumania, $300,000; 
Denmark, $280,000; Greece, $265,000; Holland, $260,- 
000; Servia, $240,000. These incomes do not include 
the vast sums received from crown lands and other 
sources. 
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BLUFFS OF THE COLUMBIA. No where in the world are such splendid bluffs 

to be found as along the course of the Columbia river in Oregon. At places they rise 

mountain high almost perpendicularly from the water's edge. Small waterfalls from ever 

flowing springs leap down their moss covered crevices and sparkle like crystals In the sun 
shine. These worid famed bluffs and the other beautiful scenery along the route make a | 
boat trip on the Columbia one of the most delightfui outings possible in America 


Wisteria and First Bridge Temple, Tokio, Japan, From the Four Track News always give good results. 


ARCHED BRIDGES IN JAPAN 
AND CHICAGO. 


Chicagoans who now frequent 
the beautiful Wooded Isle at 
Jackson Park, and all who were 
visitors at the Chicago world’s 
fair are familiar with the artis- 
tic arched bridges spanning the 
park lagoons. These were not 
exactly like most of the arched 
bridges in Japan—the typic:! 
ones being more curved. One 
of the most noted of the native 
arches is that shown in the ac- 
companying illustration, “Wis- 
teria and First Bridge Temple,” 
Tokio. This 1s a sacred spot. 
revered by all Japanese. The 
bridges, however, are more ar- 
tistic than convenient, as any 
one who has climbed them in 
Japan or in Jackson Park, Chi- 
cago, can testify. 


Popular Mechanics want Ads. 
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GLASGOW GIVES WORK TO UNEM- 
PLOYED. 

There are so many out of work in the 
city of Glasgow, the authorities are mak- 
ing a list of the most necessitous cases 
and furnishing work to as many as pos- 
sible. The number of applicants, how- 
ever, is much greater than the city is 
able to provide for. 


THE VIAUR BRIDGE IN FRANCE. 


A magnificent cantilever steel bridge 
has just been opened to traffic over the 
river Viaur, in southern France. It is on 
the line of railway from Carmaux to 
Rodez. Three other bridges of similar 
construction had previously been built— 
one over the Seine at Paris, another 
crossing the Neva at St. Petersburg, and 
a third over the Rio Grande in Texas. 
The illustration, from the Engineer, Lon- 
don, shows the largest and latest, which 
is known as the equilibrated or balanced 
arch bridge. The structure contains 
3,000 tons of bridge steel, 550 tons of 
wrought iron, and 79 tons of cast steel 


North German Lloyds’ New Terminal 


Science of Pier Construction Displays a High Degree of 


Excellence in the Great Work at Hoboken 


The great pier terminal of the North 
German Loyd Steamship company at 


874x90 feet. The foundation construction 
is necessarily of wood piling, on account 


Pile Driving for Pier No. 2. First Arrival at Temporary Shed, Pier No. 3 


Hoboken, N. J., which marks a new de- 
parture in the science of pier construc- 
tion, is nearing completion. A solid sea 
wall, 900 feet in length, has been built 
of granite and concrete. On this founda- 
tion a two-story bulkhead building, 850x 
130 feet, has been constructed of steel 
columns, filled with and surrounded by 
concrete held in place vy iron jackets. 
The same material is being used for sur- 
rounding the steel girders. Brick arches 
are used between girders, with concrete 
floors. The sides of the building are of 
granite and brick with fron doors. The 
plans provide for absolutely fireproor 
buildings. The structural steel and metal 


The Viaur Viaduct 


and ‘ron. The track is 217 feet above the 
river, the main central span is 726 feet 
long, and the side spans each 313 feet. 
Total length of the bridge proper is 1,515 
feet. 


work of bulkhéad building and piers is 
protected with -Dixon’s scilica-graphite 
paint. 

The three piers extending from the ter- 
minal are 910x80 feet, 894x80 feet and 


of the great depth of soft mud and the 
impact of heavy ocean vessels, which 
render a rigid construction of stone im- 
practicable. Concrete floors cover the 
deck of each pier. All steel columns and 
girders are inclosed with concrete and 
jackets, as in the bulkhead building. The 
floors of the piers are divided into three 
compartments by fireproof walls with 
double automatic fire doors. The entire 
sides of the piers are made up of huge 
iron doors operated by an improved de- 
vice for raising and lowering. Automatic 
sprinklers to operate at a certain tem- 
perature are installed; also an independ- 
ent system of fire mains and hydrants. 
The Multiphase Cable system of auto- 
matic alarms, with loose coils of the 
same cable to lay over stored merchan- 
dise, will be used. Numerous improve- 
ments for the security and comfort of 
passengers are included in the terminal. 


HAULED THE FIRE TO THE ENGINE 
HOUSE. 


In Lafayette, Ind., an upholster while 
delivering a load of furniture struck a 
match to light his cigar. The head of 
the match flew off, set fire to some ex- 
celsior packing, and soon the wagon was 
in a blaze. The upholster put the lash 
to his horses and drove the burning load 
to the nearest engine house, where it 
was quickly extinguished. 

A central Missouri farmer objected to 
having his new sawmill located on the 
county line, because if one of the men 
should happen to get sawed in two he 
“didn’t want no two coroners’ inquests 
over him.” 
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Powerful Explosives in New Shells 


Burst the Projectiles Into Thousands of Pieces After Penetrating Armor 


An explosive so powerful that it will burst its shell into 
fragments only after the shell has penetrated the steel sides 
of a vessel is required by the army and navy of the United 
States in selecting projectiles for the great guns. 
As told in a previous issue of Popular Mechanics, _ 
Maximite and Explosive D have given the most satis- ee 
factory results in the latest tests at Sandy Hook. 4 
However, gun cotton is one of the most stable and $2 
best known explosives. The explosive is loaded into 
the cast iron or forged steel shell which is then 
loaded in the gun. Then the shell is fired at the 
face hardened steel plates, from 7 to 12 inches thick, 
representing the armor of the best protected vessels 
known to the modern world. The explosive must 
be so insensitive to shock that it will not explode on 
impact with the plate but only after the shell has 
penetrated the plate, and then so powerful that when 
it does explode it will destroy the plate or vessel 
armor. The Journal of the Western Society of En- 
gineers thus describes one of these tests: 

“A test to which the explosives are subjected is 
that of firing unfused shells filled with the explosive 
ayainst plates of varying thickness to determine the 
maximum plate that can be penetrated without 
detonation due to shock, the minimum requirement 
Leing a T-inch plate for a 12-inch armor pierc- 
ing shell. Of all explosives tested, only, Maxi- 
mite and Explosive D, have’ successfully passed this 
requirement and these have been successfully fired through 
12-inch face-hardened plates when used in the 12-inch armor 


Maximite Fragmentation—Twelve Inch A. P. 8hell 


Weighs Material in Transit 


piercing shot. The plates in these tests were backed with 
tin but without sand to determine the results under the 
most difficult conditions. The projectiles penetrated the 


Gun Cotton Fragmentation Twelve Inch A. P. Shell 


plates, exploding in the plates and absolutely destroying 
the entire structures. The explosives were accordingly 
adopted for use in the army sea-coast rifles.” 

About 500 pounds of the explosive are loaded into 
each shot, which weighs with the explosive from 
1,500 to 2,000 pounds. The results of some of the 
tests are shown in the accompanying illustrations, 
which represents the fragments of the shells after 
they have exploded and been gathered up. The 
number of fragments varies from as many as four 
or five in the black gun powder to as many as 7,000 
for maximite when detonated in the 12-inch armor 
piercing shell. 


SETS NEW GUNNERY MARK. 


World’s records were broken at the gunnery prac- 
tice of the North Atlantic fleet at Pensacloa, Fla., re 
cently and the battleship Massachusetts made the 
best week's average of any vessel of the fleet by 2 
per cent. The ship's general average with all pieces 
was 56 per cent. Among the records lowered at the 
practice were those of the Indiana with its 13 
inchers and the lowa with its six-pounders. 


This quadrant is so designed that its 
movement will coincide with, and be 


Device That Records Weight of Coal, Grain, Etc., While limited by the position assumed by the 


it Passes on the Conveyor 


steelyard, and, by a ratchet, the amount 
of movement is communicated to the dial, 


A machine that automatically weighs ularity of feed or supply, it is said, does Which shows the gross registration. The 


and records the quantity of miaterial not interfere with its accuracy. 


reciprocating movement of the quadrant 


passing over conveyors as they move The Engineering Times, London, says; 18 Obtained through toothed gearing, 


without disturbing their usual formation The measurement 


and registration of “riven from wheels at end of conveyor. 


This machine is suitable for weighing 
coal, ore, coke, clinker, sugar, grain, 
chemicals, chaik, cement, ete., or any- 
thing that can be carried by the ordinary 
forms of conveyors, the machine adjust- 


Weighing Coal in Transit 


ing itself to all variations in the load 
and speed. 


RELATIVE VALUES OF PAVING 


Mr. Tillson, an authority on paving, as. 
signs the following relative values to a 


and arrangement has made its appear- 
ance in England. It shows the aggre- 
gate weight of material carried by con- 
veyors, packing bands, etc., and records 
it automatically without stopping or in- 
terfering with their usual travel. Irreg- 


load passing over the conveyor is accom. 
plished by an arrangement of gearing at 
the extreme end of the steelyard, where- 
by a quadrant is caused to reciprocate 
at regular intervals of time, and _ pro- 
portionate to the speed of the conveyor. 


desirable street paving: (1) Cheapness, 
14 per cent; (2) durability, 21: (2) ease 
of cleaning, 15; (4) ease of traction, 15: 
(5) foot hold, 7: (6) ease of maintenance, 
10; (7) favorableness to travel, 5; (8) 
sanitariness, 13; total, 100 per cent. 
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Easy Electrical Experiments | 


By L. P. DICKINSON 


A MODEL FIRE ALARM TELEGRAPH—2. 


In the preceding chapter we described the arrangement of 
train of clockwork, so designed as to interrupt an electric 
circuit in a regular manner. This clockwork was arranged 
to be set into motion by means of a hook, which was to be 
pulled down in a manner similar to the fire alarm boxes used 
in all cities. The amateur can easily design a box for 
himself, to hold this clockwork, with the starting hook pro- 
truding from one side. In this chapter we shall see how to 
make a bell to work in conjunction with the clockwork. 

First of all we shall need a piece of thin sheet iron, very 
soft, whose length is 3% inches, width 3 inches, and whose 


| 


Fire Alarm Telegraph beil 


thickness in 1-16 inch or thereabouts. This is bent over at 
right angles at a distance of 1% inches from one end, as 
shown at I in the accompanying figure. This piece of iron 
serves as a support for two coils of wire upon iron cores, 
forming an ordinary electro-magnet. A side view of this 
magnet is shown in the figure. The iron cores are % inch in 
diameter, 214 inches long, and are spaced so that their centers 


| 


are 2 inches apart, and at a height of % inch above the bot- 
tom of the iron strip first mentioned. Drive tightly upon the 
iron cores some circular brass heads, one close to each end, 
to hold the magnet wire in place which is to furnish the 
exciting power to ring the bell by means of an electric 
current. The brass heads are 114 inches in diameter. Having 
carefully covered the iron cores and the brass heads with 
heavy paper, so as thoroughly insulate them, wind each bob- 
bin full of No. 24 double cotton covered magnet wire. About 
% pound will be required for the two spools. 

An iron armature shown at A must be provided, consisting 
of an iron strip 2% inches long, % inch wide, and of anv 
convenient thickness. It is fastened transversely at its cen- 
ter to a small strip of brass, shown at K, whose length is 
1% inch, and is thick enough to be quite stiff. This strip 
is pivoted between two small upright supports one of which 
is shown at F. When exactly vertical, the strip K should 
leave a clear space of 1-64 inch between it and the iron 
cores, this space being left so that the ends of the cores may 
be covered with small pieces of paper glued in place with 
shellac. These pieces of paper are to prevert the armature 
from touching the cores. 

At D is a stiff piece of brass, which serves two purposes. 
First it serves as a support for the spiral spring S, which 
draws the strip K toward the left. Secondly, it serves as a 
stop for strip Kx, preventing it from going too far toward the left. 

To the upper end of K is fastened a wire, which carries 
at its upper end a rather heavy piece of brass, to serve as 
a hammer for the bell B. The amateur will be able to secure 
an old gong of some kind, perhaps from a clock. As the 
dimensions of these bells will vary, the reader will have to 
adjust the position of the hammer H, and the gong, to suit 
his individual case. When the strip K moves to the left, 
and brings up against the end of D, the hammer H should 
just barely clear the inside of the bell. Then when the ham- 
mer nioves swiftly, its momentum will be sufficient to cause 
it to strike the bell sharply, and then bound back, allowing 
the bell to give a sharp, clear tone. 


The supporting base for the whole arrangement is made 
of a piece of smooth pine or whitewood. The post P is 
mortised firmly into the base, passing between the coils of 
wire. The post is about 4% inches in height. 

The bell and clockwork are to be joined in series with three 
cells of gravity battery. Connection is made with the in- 
sulated spring on the clockwork, and to the brass frame of 
the same. As arranged, the number of the box to be struck 
is 243. When the circuit is closed by the clockwork, the 
armature A should be drawn against the cores. When the 
circuit is broken, jt should spring away, striking a sharp 
blow on the bell. 


FIND A MOUNTAIN OF GRANITE 


A mountain of granite, two 
miles long and a half mile wide, 
has been discovered in Oklaho- 
ma. Already three companies 
have been organized and bought 
up the greater part of the re- 
markable deposit. The entire 
deposit lies exposed just as is 
shown in the illustration. 
Houses have been built on the 
solid ledges of red granite that 
require no_ stripping. Great 
boulders of the rare rock lie in 
waiting for the stone cutter to 
begin work. 

Monumental News says: The 
mountain produces several vart- 
eties of granite, the fine grain 
being quite similar to the Wis- 
consin reds, with a chocolate 
cast, and the coarser grain re- 
sembling very closely the fa- 
mous Scotch Peterhead. It is 
all adapted to monumental 
work, and as such, as well as 
for buildings, will find a ready 
market. 

The mountain lies near the 
town of Granite, on the new line 
of the Chicago, Rock Island and 


Pacific. A Mountain of Granite Discovered in Oklahoma 
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California Stilljthe State of Gold 


Modern Mining Methods Make Abandoned Lands Wealthy 
--Big Copper Output 


California’s golden days have not yet were found utterly unfitted for work in 


ended. Recent remarkable successes at- 
tained through more modern methods of 
mining lead many to believe that there 


the rough and rapid streams where gold 
is usually found. So a dredge, adapted 
especially for the purpose of gold dredg- 
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by the aid of a magnifying glass. The 
water is supplied by a centrifugal pump 
and the whole of the machinery on the 
dredge is run by a marine engine indi- 
cating less than 40 H. P. 

The dredge handled by two men, 
one a fireman and the other a winchman. 
It is mainly owing to the excellence of 
design of the power winch that a dredge 


is 


Gold Mining with Up-to-Date Appliances— New Single Bucket Dredge at Work 


is yet more gold under California's soil 
than has ever been taken therefrom. 
The enormous output of copper and sil- 
ver that has also resulted from operating 
the mines with improved mining machin- 
ery has helped to cause the wondrous 
revival of interest iv California mining 
affairs. The copper production is con- 
sidered of especial importance in view 
of the enormous demand for that metal 
since electricity has begun to play such 
n conspicuous part in our present civil- 
ization. This is the electrical age and 
electricity is dependent upon copper for 
its development for all kinds of commer- 
cial usage. The growing scarcity of cop- 
per as previously supposed has caused 
many noted inventors to search for a 
metal that would serve as a substitute 
but their efforts were in vain other than 
to establish the fact that copper remains 
undisputed king in the development of 
electrical energy. 

The gold dredging industry has re- 
cently taken a great stride in its history, 
which up to the present year has not 
been a very brilliant one. Dredges used 
in harbor improvement and land recla- 
mation were formerly employed, but they 


ing, was designed and put into service. 
The results have been the unearthing of 
fortunes in gold from land that was here- 
tofore considered not worth working. The 
illustration shows a new single bucket 
dredge at work on one of the California 
streams in the gold district. It has a 
capacity of 100 cubic yards per hour, 
which is delivered in an almost continu- 
ous stream into a perforated revolving 
screen. In describing this dredge, Enter- 
prise of San Francisco says: 

The screen is set on a grade, so that 
the heavy material gradually travels 
through it and is discharged overboard 
at the stern of the dredge. A perforated 
water-pipe extends into the screen, the 
water at the rate of some 3,000 gallons 
per minute thoroughly washing the 
gravel and finding its way with the gold 
and fine material through the perfora- 
tions of the screen and into a distribut- 
ing box; from thence it goes on to the 
gold-saving tables, which are divided in- 
to sections and are covered with cocoa 
matting and expanded metal. The excel- 
lence of these tables is shown by the 
class of gold saved on them, much of it 
being so fine that it can only he seen 


with the large capacity of 2,500 eubiec 
yards gross per day requires only two 
men on a shift to operate it. The winch 
has six barrels, four of these control lines 
running from the four corners of the 
dredge, the fifth carries the head line, 
and the remaining one raises and lowers 
the ladder, 


JAPANESE SHIPYARDS. 


Shipbuilding is rapidly developing in 
Japan, Thus the comparatively speaking 
recently completed yards have turned ont 
during the past year seven sailing ves- 
sels, having a combined tonnage of 1,170 
tons, and 41 steamers with a displace- 
ment of 24,402 tons, whilst the total ton- 
nage launched during 1901 only amount- 
ed to 20,763 tons. 

The Engineer says that one of the first 
difficulties of the manufacturer in en- 
deavoring to standardize his work for 
the designing of railway bridges is the 
great number and variety of specifica- 
tions as used by various railway and 
bridge engineers. 
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SHOP NOTES 


STEAM BENDING UNDER DIFFICUL- 
TIES. 

The accompanying sketches are in- 
tended to show how I bent the wooden 
shoes for a friction clutch, without any 
special tools, says a writer in the Ameri- 
can Machinist. The clutch in question 
was a 40-inch clutch coupling, the shoes 
being, as I recollect them, about % inch 
thick, 4 inches wide and 10 inches long. 

We had plenty of 4-inch maple plank 
on hand, and sawed four %-inch strips 
out of it, the strips being about 8 feet 


round iron, like the one sketched in 
Fig. 2. 

After three or four hours we judged 
that the wood was sufficiently soft, and 
shutting off the steam, we knocked out 
the manhole plate and fished a strip of 
wood out with a pair of long-handled 
tongs. 

The strip was placed in position, a 
clamp driven on, a big wrench put on the 
other end, and the strip was slowly bent 
around the puliey. A second man fol- 
lowed the wood up with a hammer, rap- 
ping it into place and driving on clamps 


\\ / 


FIG. 1 


Amerwan Machinst 


FIG. 2 


The Strips of Wood and the Clamps 


long. This was enough to make all the 
shoes we wanted and have some left 
over. After sawing, the strips were 
smoothed with a plane, to lessen ‘the 
work of fitting. Some old strips of sheet 
brass of about No, 30 B. W. G. and of the 
proper width, which we happened to have 
on hand, were cut into lengths, the ends 
annealed, and then turned over the ends 
of the wooden strips and secured by 
screws, as shown in Fig. 1. The object 
of the brass strips was to prevent very 
much stretching of the fibers on the out- 
side of the stick. 

One of the steam boilers at the plant 
being out of commission, | determined to 
use it as a steaming box. It was a hori- 
zontal fire-tube boiler of the ordinary 


Fig. 3. Bending the Strips 


type, with a manhole at the front end to 
serve as a door. I put a couple of short 
sticks crossways of the boiler and laid 
the maple strips on them, shut the man- 
hole and filled the boiler with steam. 
While the wood was steaming, we rolled 
an old 40-inch pulley out of the cellar, 
laid it on the ground outside the boiler- 
room and drove a couple of stakes be- 
tween the arms to keep it from turning. 

I next called on the blacksmith and got 
him to make a few clamps of %-inch 


where necessary. Fig. 3 shows the opera- 
tion of bending. When one strip was 
secured, the pulley was turned over and 
the operation repeated on the other side. 
A second 40-inch pulley was used for a 
former for the other two strips. 

The wood was dried by putting the 
strips (pulleys and all) on top of a boiler. 
After a few days’ drying, the clamps 
were knocked off, the brass bands re- 
moved and the best portions of the bent 
wood sawed to approximate length and 
put away for use as shoes for the clutch. 

— 


COMPOSITION OF BRASS. 


In a valuable article on brass and its 
easting in the American Machinist, a 
writer gives the following examples of 
alloys for several grades: 

FOR SOFT BRASS. 

Copper (scrap), 16 pounds; zine, & 
pounds; lead 1% pounws; tin % pound. 
This metal has a good bh. onze color, casts 
well and is easy to work. 

No. 2 Soft.—Copper (scrap), 16 pounds; 
pewter, 1 pound; yellow brass, 6 pounds; 
lead 2% pounds. This also is a good run- 
ning alloy, and cheap to finish. 

FOR A HARD METAL. 

No. 1—Copper, 16 pounds; lead 3 
pounds; tin, 1 pound; phosphorus, % 
inch. 

No. 2—Copper, 16 pounds; tin, 1% 
pounds; lead, 2% pounds. 

No. 3—Copper, 25 pounds; tin, 3% 
pounds; lead, 1%4 pounds; yellow brass, 6 
pounds. 

No. 4—Copper, 20 pounds; lead, 3% 


pounds; tin, 1%. pounds; phosphorus, 1° 


inch, 

No. 1 has the advantage of being easy 
to machine. No. 2 is a much better al- 
loy, suitable for bearings and so forth. 
No. 3 is a better and more expensive 
alloy than No. 2. No. 4 is a hard alloy; 
breaks easily, with a dense reddish-gray 
fracture. 


HINTS TO INVENTORS. 


The automobile press announce there 
is a real demand for a perfect electrical 
timing machine, with which to record 
auto races. The devices at present in 
use are pronounced to be little more 
than stop watches with two buttons, ope- 
rated by a man at the start and another 
at the finish. 


FOUNDRY TOOLS AND APPLIANCES. 


Much has been written on foundry 
practice, but how seldom do we meet 
with any thing that bears the stamp of 
real foundry experience! That can only 
be accounted for by the fact that the 
men who are skilled in the details of 
molding and casting are seldom skilled 
in the art of expressing their knowledge 
in writing. It is refreshing, therefore, to 
come across such an article as that con- 
tributed on Foundry Management in 
“Engineering Magazine.’ Mr. Robert 
Buchanan is evidently experienced in the 
molder’s art, a close observer of foundry 
methods, but also able to give the result 
of his observations in terse and well- 
chosen words. We have been particu- 
larly struck with what he has said about 
the use and abuse of the minor plant and 
tools which are employed in moldinz 
operations. It accords exactly with whit 
has so often come under our own ol- 
servation. He says some foundry people 
commit the great mistake of trying to 
carry on work with the smallest possible 
equipment of riddles, sieves, buckets, 
brushes, shovels and other tools whose 
name is almost legion. The only thing 
these economists do not grudge is the 
time and money wasted because of this 
shortage. And he refers to a large foun- 
dry where the economy was so thorough 
that one molder used a 56-pound weight 
with a recessed bottom as a “swab-pot,” 
and it was not at all uncommon to see a 
molder brush off the joint of his mold 
with his cap; the brushes were in the 
store, and stayed there. The men were 
paid so much per hour, so they did mot 
mind; if they had been on piece-work 
rates there would have been trouble. 
The economy in minor plant and wastage 
of time had a result not difficult to guess. 
Money was lost (fortunately by those 
with some to spare) and the presiding 
genius had to seek an outlet for his 
economical tendencies in another than 
the foundry business. It may be taken 
as a safe rule that no workman ought to 
have to wait one moment for another to 
be done using sieve, riddle, brush, or 
whatever it may be. Each molder should 
have a complete outfit of tools for his 
own particular use, these tools having 
his check number branded on each. Any 
bad usage of tools is by this means 
avoided, as responsibility for their ec:udi- 
tion is immediate, and in flagrant cases, 
punishable. As a matter of fact, such a 
condition hardly ever arises, as the 
molder has every inducement to keep his 
tools in the best order. Where tools are 
few in number and so have to be used by 
all and sundry, they get thrown about 
from one to another, and as no one in 
particular is responsible for them, they 
last only half the time they ought to do. 
Under such conditions. more tools per 
man are used than if each had a set for 
his own use. How is it that shortage of 
tools is seldom seen in piece-work foun- 
dries, but often in those where the hands 
are paid time rates? Piece workers 
would not put up with the delays due to 
such shortage, but evidently the employ- 
ers who pay time rates and allow a short- 
age of tools are not aware of what a 
fearfully bad bargain they make. Give 
a molder all the tools he can use, hold 
him responsible for their proper and 
legitimate use, and if so used, the sooner 
he uses them up the better for the em- 
ployer. 
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HOW TO WORK ALUMINUM. 


Aluminum is rapidly increasing in use 
and the purposes to which it can be ap- 
plied are steadily growing in number. 
In the American Machinist for March 26 
an extremely interesting article discusses 
the various phases of the subject, and 
from it the following is quoted: 

The two great secrets—that is, if we 
may term them secrets—in the working 
of aluminum, either in its pure state or 
in any of its alloys, is the use of a proper 
lubricant, and in the proper shape of the 
cutting edges of the tools. 


There is a great variety of grades and 
alloys of sheet aluminum on the market, 
so numerous that no difficulty should be 
experienced in procuring that suitable for 
any special purpose. Aluminum may be 
had in much the same variety as sheet 
brass, or in all degrees of hardness, from 
dead annealed stock to the pure, stiff, 
springy aluminum. Next to the pure 
metal is a hard grade of alloys, ranging 
from dead soft stock, which will spin, 
draw or form up hard and stiff, to the 
same grade hard rolled. After that 
comes another set of alloys which are re- 
placing sheet brass in a large variety of 
kitchen utensils, novelties, parts of in- 
struments, mechanical appliances, and 
the lithographer’s stone. Lastly there is 
another grade of alloys which has been 
perfected lately from which great things 
may be expected, which are beginning 
to be used for drop forgings. Experi- 
ments have shown that drop forging can 
be accomplished with this metal more 
easily and satisfactorily than with many 
others, because certain alloys of alumi- 
num can be worked cold. 


Now about working the metal: In 
turning, milling or drilling aluminum in 
its pure state more difficulty has been 
experienced than in the press working of 
the sheet metal. All these difficulties 
disappear if the tools are made properly 
and the right lubricant is used. The tool 
should be made with lots of top clear- 
ance and bottom rake, and instead of the 
stub point, as used for brass, it should 
be lengthened out. The top clearance 
should be sufficient to allow the turnings 
to free themselves easily and not clog 
around the point. Lastly the tool should 
be tempered at a light straw, and stoned 
to a keen edge. 

As to the best lubricant for the ma- 
chine operations of turning, milling or 
drilling, crude oil is best for milling and 
kerosene for drilling, while for turning, 
soap water, and plenty of it, will give 
grand results. 

Articles of aluminum may be easily 
annealed by heating in an ordinary muf- 
fle taking care not to get the temperature 
too high. The proper annealing heat lies 
between 650 and 700 degrees Fahr. The 
best test for the heat is to take a soft 
pine stick and draw it across the metal. 
When the wood chars and a black mark 
is left on the metal, it is sufficiently an- 
nealed and is in the proper condition to 
proceed with the further operations. 

Next to the working and machining of 
aluminum the most important processes 
lie in the polishing and finishing of it. 
After the articles have been produced, a 
fine polish can be given them by first 
using a rag buff treated with Tripoli to 
cut down with. The high finish can then 
be attained by using a dry rouge that 
comes usually in lump form, first grind- 
ing it to as fine a powder as possible. 
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Over 1000° hotter than any other 


‘Turner Double Jet Gasoline Torches 


— Double Jet, Double Hot, Double Quick. 


The best torch yet for producing heat for mechanical purposes 
* Saves one-half the time on every job on ordinary plumbers’ work ana 
y is just the thing for light Brazing, Tempering and Annealing 
+ : 4 which require a temperature far beyond that of the common ‘ 
= torch Send for our TORCH Catalogue and learn something 
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PASSING OF THE STATIONARY FIRE- 
MAN. 


Mechanical Stokers for Powdered Coal Work- 
ing a Revolution in Modern Methods 


Mechanical stokers for powdered coal, 
now so popular, seem to presage the 
doom of the stationary fireman. The 
pulverized coal works a wonderful sav- 
ing in fuel and gives 2 far more satis- 
factory and uniform heat. Herewith is 
illustrated one of the newest smokeless 
stokers. It consists of a hopper for the 


Baier furnace 


Fredrick 


Plattorm 


reception of the coal at the foot of 
which there is a pulverizer, which re- 
duces the coal to fine powder. 

The Engineering Times, London, says: 
In the case of a large range of boilers 
a special pulverizer may be employed, 
by means of which the whole of the fue! 
required can be reduced to powder and 
fed to the various furnaces by means 
of conveyers. In front of the furnace 
there is a rapidly revolving brush, which 
acts as a fan, and impels the pulverized 
material, along with a large volume of 
air, into the furnace. Being ignited, it 
bursts into a volume of flame, so that 
the whole of the furnace or combustion 
chamber is filled with heated gases. 
Means of regulating alike the volume of 
air or coal admitted are provided, so 
that it is quite easy to fix the heat 
evolved and to insure perfect combus- 


‘Lambert Typewriter 
$20 —-Complete With $20 


Typewriting revolutionized. Is superior to any other 
typewriter in aii essential points. Beauty of writing, 
speed, uniformity of alignment, ease in operation, 
portability and constant readiness for work. 

It won't do your thinks but it will make your thoughts 
look brighter. io see itis a revelation: to use it is a 
vacation. Full demonstration free. Inspection invited. 


Lambert Typewriter Company 
1274 Broadway, New York 86 La Salle Street, Chicago 


Great Discovery, Ex- 
perts can not detect 
. it from genuine dia 


mond. Costs butone-tenth. In briliiancy and cut it has 
noejual. Setting solid gold. Write for illustrated cata 
logue. ROWK & CO., Dept. X, 358 Dearborn St., Chicago, Il. 


tion. The bottom of the furnace is 
formed of a bed of firebrick, and as 
there is no need to open the furnace 
door no superfluous or cold air is admit- 
ted. The stoker is designed to be very 
durable, and every part is accessible. 
When the boiler requires to be laid off 
it is only necessary to shut off the sup- 
Ply of coal. A small supplementary 
grate is fitted for ignition purposes. The 
stoker is specially adaptable to water- 
tube boilers. 


EXTRACTION OF METALS 


In a new German process metallic resi- 
dues, ete., containing tin, copper, lead, 
zine, ete. are treated with a solution of 
sodium bisulphate, or ore fused with the 
salt. Tin is obtained as an insoluble salt, 
the oxide, while metals such as nickel, 
copper, zinc and metals forming soluble 
sulphates are easily separated from those 
forming insoluble sulphates, such as lead. 

INGENIOUS SCHEME OF 
POSTS. 


PULLING 


To pull out fence posts easily take a 
2x4 seantling 34% feet long and lean it 
against the post at a 45-<lecree angle 


“> 


= 


A *% iron pin driven into the top end to 
pass through a link of the chain will pre- 
vent it from slipping. Hook a chain close 
to ground, passing it up the post over 
the top of the scantling. One horse will 
pull all ordinary posts, as this metho 
will lift it straight up.—J. W. Dysart, 
La Porte, Ind. 


Pulls a Post Straight up 
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wantea to Buy 


Automatic and Corliss Engines 


Will pay highest cash prices for first-class stock 
or will exchange for a larger engine. No machinery 
wanted that has been damaged by fire. 


‘CAMP ENGINEERING CO., 41 W. Lake St., a 


$9 Foot and 
Star’ 


Dh FOR FINE, ACCURATE WORK 
7 Send for Catalogue B. 
SENECA FALLS MPG CO 

102 Water Street, 
Seneca Falis N Y.,U S.A 


F. Franke Machine & Tool Works 


MANUFACTURERS OF ALL KINDS OF 


Metal Novelties and Patent Articles 


BEST FACILITIES FOR 
Special Machinery and Model Work. 
Small Woodworking Machinery 
128 SOUTH CLINTON STREET, CHICAGO 


ONE DOLLAR CASH 


and $1.00 per week 
buys his genuine 


EDISON GEM PHONOGRAPH 


Price, $10.00 


Enjoy your Phonograph wile 7a pay for it. 
Other styles $20, $30, #50. Hard Wax moulded 
records 50 cents each; $5 per dozen. Largest 
dealers in the world, operating 18 branch stores 
in the United States. Send for free catalogue of 
Machines and Records. 


THE RAY CO. 


90 Washington St.,Chicago, 
Mention Popular Mechanics. 


A Startling Advance in Methods 
—-! of Electric Traction ; 


HE Leffler Electro-Magnetic Ratiway System compietely revolutionizes old methods 

of Electric Traction. It affords \4 greater speed with Increased safety, consump- 

tion of fuel is 40 to 0 per cent less and is the only method whereby continuous and reli- 
abie power mayjpe obtained. Does away entirely with dangerous net work of overhead 
wires and poles and is not affected by snow ur ice on rails. Cars absolutely cont olled 
by operator without use of brakes. More than $100,000 has been spent in perfecting 
this system and the company is now preparl: g to bulld and equip a +hort tine of road 
to demonstrate to the public the practical ac vantages derived from its use. To raise 
additional capitai for this purpose a limited amount of stock Is offered for sale to 
the public. Profits accruing to investors who take advantage of this opportunity 


opportunity of a life time. 


will startle the financial and industrial world. 
Write for complete information and reports of «eminent engineers. ‘This is an 
Do not delay. Address 


Leffler Electro-Magnetic Railway Company 


Offices and Works: 


153 South Jefferson Street, Chicago 


few Reversible Boat 


A patent reversible propeller wheel 
which has just made its appearance 
overcomes quite all the objections urged 
against the reversing blade propeller and 
will aid greatly the handling of small 
boats. 


It is made by the Lozier company. 


fun 


Lozier Patent Reversible Propeller 


The propeller, which is shown in the 
illustration, permits of the use of what 
is practica..y a solid brass shaft, the re- 
versing sleeve being dispensed with. The 
shaft is bored to receive a small rod and 


Please mention Popular Mechanics when writing 


by means of this rod the angle of the 
blades is changed 

The American Shipbuilder says: The 
hub is entirely enclosed, giving the wheel 
the appearance of a solid propeller wheel, 
and the fact that the hub is enclosed and 
smooth, prevents any great liability of 
the wheel becoming entangled with 
weeds, grass, etc.—or, if it should be- 
come fouled in this manner, there being 
no sharp projections, nuts or angles, the 
accumulation is easily thrown off by 
turning the wheel two or three revolu- 
tions in the opposxe direction. The mech- 
anism inside of the hub is very simple, 
there being no gears or wheels used. 
When the reverse lever is thrown for- 
ward to the first notch of the quadrant, 
the propeller forms a_ perfectly true 
screw, of suitable pitch to absorb the full 
power of the engine. When the reverse 
lever is placed in a central position, the 
blades stanu at right angles to the shaft 
and form no resistance to the water. By 
throwing the reverse lever backward, 
the blades are changed to the reverse 
pitch, making it possible to stop the boat 
within its own length, or to back instant- 
ly, if desired. 


WILHELMS WONDERFUL TALKING 
CLOCK. 


Emperor William of Germany probably 
has the most remarkable clock in the 
world, according to reports in the Ameri- 
can-German papers. It is a phonograph 
clock, the reports state, made by a 
Geneva inventor, that reminds the em- 
peror of business engagements and other 
intended transactions. If he wants to 
drive to the chancellor’s at 11 o’clock he 
informs the phonograph clock, moves the 
hand to 10:30 o’clock and at that minute 
the phonograph clock shouts: “See here, 
your majesty, its about time to order the 
earriage for Buelow’s.” While William 
breakfasts the clock tells him a dozen 
things he must not forget, and if the 
eggs are bad or the cutlets burned, he 
steps to the clock and tells the phono- 
graph that‘cook will get his walking 
papers.” The cook must report to the 
clock immediately after meals and hear 
what his majesty thought of the food 
set before him. The kaiser thinks the 
phonograph clock a wonderful success 
and has ordered half a dozen for the 
different palaces. 
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MORE THAN 250 SATISFIED INVESTORS 


ha @ already taken advantage of our proposition, inci 
farmers and others. Each one of these th roughly in 
certificates has already adv nced « nce, and wil! do so 
legacy ur heirs. Weare dev lc ping one of the 


obtained from the products of the soil belongs o the investors. But we cannot tell you all our story here. Space in‘ 


uding a number of the readers of “-}opu!ar Mechanics." 
v. stigated our plan, anc fourd everything as represented 


Among these are bankers, professional mep, merchants, 
Why bot» ou jointhem now ? ‘The price of plantation 


again. We offer something tang ble - something that will stand by ou as | bg as you live, and reman ava uable 
1st magnificent plantaiions in tropical Mexico. We are planting ru’ ter, sugar cane, casava, pine apples, raising 
cattle, . Oor prop rty consists of £,000 acre and has both river and : ailroad transportation. It is paid for, unencumbered, 4nd, accorcing to our p an, it Bever can 
bec rn... A \arge force of men is now engag di dev*lopmeot work. A plantation like this, when fully deve ope d, will bring annuai divide ds of from 50 to li 
per cent. We absolutely guarantee you from the start 6 er cent. per annum, together with all> ur; lus earned, which will locrease from ‘earto year. Alt the money 


‘Popular Mechanics" osts mo ey Drop us a postal 


with your name and address, and let us teil sou | ow your smal! ment? ly payne nts can be made to provide for you an absolutely sure inceme for that “rainy day" which 


is coming toall. We sre sure you will be interested, 


as oiber have been. 


“Never put off til tomorrow what ought to be done today." Write now. Ad ‘ress 


Pan-American Planters’ Company, Association Building, Chicago 


WON. CHAS. Ft 
Former Sec’y 
and Governer 
Fostoria, 


C. H. VOEGELE. 
The Voegele and Dinning Co. 
Manufs«cturing Confectioners, 
Mansfield, Ohio. 


C. M. BARNES, W. B. STEWAR’ 


Pres. C. M. Barnes Co Indianapoils, 
Jobbers in Schoo! Books, 


Chicago. 


OFFICERS AND DIRECTORS 


ISTER, JAMES P. HANKEY, 

U.S. Treasury ec’y and Asst. Treasurer 

of Ohio, The Paep ke-Leicht Lumber Co. 

Chicago. 

rT. M.D. AKTHUR B. JONES, 

Ind. thier Chicago & 
Northwestern Ry. 
Chicago 


JUsSIUS L. BURGESS 
Traveling Auditor, 
Chicago & Northwestern Ky 
Chicago 

ARTHUR L. MOORE, ML PLOUGHE, M.D 
Manufacturer, 
Chicago 


GILPATRICK, 
Investinent Securities, 
Kiwood, Indian 


Elwood, Indiana 


JOHN A. WILFERTH, for many years with the Corn Ex bange National Bank, Chicag > 
The Chicago Title & Trust Co. of Chicago, Trustee. 


DRIVES “THE CART BEFORE THE 
HORSE.” 


At White Plains, N. Y., there is a horse 
that actually drives his master in a cart 
in front of him, and the rider declares 
that he finds the experience not at all 
uncomfortable. 

An exhibition of this peculiar feature 
was given recently at the West Chester 
Horse Show at White Plains, as fully de- 


determined. The method was used to 
locate the extension of a lode at the 
Cymystwyth Mines, which heretofore 
could not be found, due to faults, al- 
though tunnels had been run for this 
purpose. The electrical method located 
the lode without difficulty. It is stated 
that the influence of the water in the 


ground is not such as to prevent the 


method being employed. An improved 


form of breaker, operated by a motor, 


by Cour 


Dewey Driven.Before the Horse—White Plains 
scribed in the Rider and Driver, and at- 
tracted great attention. Of course, this 
method of driving has to be practiced 
where there is little traffic. 


A METHOD OF PROSPECTING FOR 
MINERAL ORES. 


The method of prospecting for mineral 
ores, developed by Messrs. Leo Daft and 
Alfred Williams, has been tested recent- 
ly in Wales for zine ores, and in Cum- 
berland, England, for hematite. An al- 
ternating electromotive force of high po- 
tential, set up by an induction coil, is 
applied to two electrodes which are in- 
serted in the ground. These set up an 
alternating current between them, and 
the direction of current flow through the 
ground is explored by means of two 
other electrodes and a telephone. If the 
ground is homogeneous, the equipoten- 
tial lines determined will show no dis- 
tortion; but if the conducting strata lie 
in the path of the current, this will dis- 
tort the direction of current flow, and 
the location of this strata can then be 

Please me 


tesy of Rider and Driver and Outdoor Sport 

Fair in Connection with Westchester Horse Show 
tor exciting the induction coil, is used, 
with the latest type of apparatus. The 
system is thought to be particularly suit- 
able for those classes of ore which occur 
in pockets.—Abstracted from the Elec- 
trical Engineer (London). 


“The few lives lost on British railways, 
compared with the number in America, 
show that British methods are not so 
very defective. Certainly the British pub- 
lie may congratulate itself on the fact 
that much higher value is set upon life 
and limb here than on the other side of 
the Atlantic.’—Chairman London & South- 
western Railway Co., in Page’s Magazine. 


California, Washington Ore- 

HEAP RATE gon, Colorado. We secure re 
duced rates on household goods of intending settlers to 
the above states. Write for rates. Map of California FREE 


TRARS- CONTINENTAL FREIGHT CO.,320', Dearborn st., Chicago 


CHANNELLENE 
GRAPHITE OILS 


Ayo 
10) JUSBY Uy 


Sample Can Free for 
Trial 


MONARCH MFG. co. 
COUNCIL BLUFFS, IA. 
or Toledo, Ohio 


BOOK BINDING 


For $1.00 per volume we will bind Fr opular 
Mechanics in one-ha f jeather, cloth joints, eather 
corners, Cloth sides. This price applies also to other 
mechanical journais of a similar size. 


Our Strong Point is magazine bindi Sen 
your books or send a postal to - “ 


The Book Shop Bindery 


Phone Main 4421 171 Madison Street, Chicago, Llinote 


BLECTRICAL NOVELTIES.. 


Supplies of all Kinds 
‘or Amateurs and 


Small Dynamos and 
Motors, Uastings ard 
finished parts for 
complete construc- 
tion. Telegraph and 
TelephoneAp 
Experimental ap 


%H.P.Gas Engine ign 


GAS AND GASOLINE ENGINES 


P. b Castings to build. Marine Gasoline 
Engines | P. Bend for Complete Vatalogue. 


L. W. GILLESPIE, - MARION, INDIANA 


SAVE 20 CENTS PER SHEEP 3.02." 
STEWART’S PATENT 


The day of iy old fashioned hand shears is past. No owner of 10 chore o 


more can 
butcher our shee 


to shear by hand, even though the work be done for noth 
ecop Shear with this machine and get ONE POU 'N 


OOL EXTRA PER HEAD. will move thas cover tee cect of shearing 
Send beok Shearing.’’ bs free and 


teday for valuable 


CHICAGO FLEXIBLE SHAFT CO. 


**Mints os save you money, 


101 Sait CHICAGO. 
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Machines 
from 


$125 to $1400 


WE ARE THE 

LARGEST 

DEALERS IN 

USED AUTO- 

MOBILES Com up 
AMERICA | tien 


Every Machine 


street's, then 
write stating just 
what you want, 


w' atyonu wish to pay, and what machine is 
to be used for. Address 


Cc. A. COEY & CO. 
5311 Cottage Grove Ave., Chicago. 


ELECTRIC LIGHT PLANTS FOR FACTORIES 


Make your own light for factory, resid ence or city, and save money. Largest stoc 
in the U. 8S. of second-hand DYNAMOS aud MOTORS, and every onc chevoughiy i 
and tested. Ail wearing parts new; every machine guaranteed to do perfect work. 
Our stock Includes hundreds of machines from 25 up to 10,000 lights, actually good as 
new, at a SAVING OF 25 TO 40 PER CENT. Most of these machines were replaced by 
much larger. Also have all necessary instruments, switch boards, &c., &c. Emergency 
repairs by experts; telegraph orders filled instantly; machines rented; plants installed. 
Do not purchase until you get our prices and guarantee. 


GUARANTEE ELECTRIC Co. 
153-159 SOUTH CLINTON ST. CHICAGO 


WALL TOOL CABINETS 


Our Own Make, Filled with Our Guaranteed Tools as Follows: 


Ve 20:9 1B 
+ 1 No. 18 Panel Saw lock Plane. 
1 Nickel Plated Brace. 1 2-foot Rule. 
3 Gimlet Bits, 2, 4 & 63-2nd. 16-inch Try Square. 
3 Auger Bits, 4%, % and \. 
1 Marking Gauge. 
4 ; 3 Buck Bros. Chisels, 4, 4 1 tn. 1 Knurled Nall Sets. 
sWiidy 2 Screw Drivers, 3 and 6 in. 1 Pair Gas Pliers 
1 Pair Wing Dividers 6 In. 
1 Countersink. | 1 Pair, Flat Nose Pliers: 
1 Cabinet Hammer. 1 Pair Cutting Nippers. 
1 Claw Hammer 1 Saw File and Handle. 
1 Tack Hammer. 1 Of} Stone. 
1 Tool Handle & 10 tools. 1 Ol Can. 
1 Spoke Shave. 1 Can Glue. 
1 


Jack Plane. 1 Coping Saw. 
WE CAN FURNISH ANY TOOL FOR 
ANY TRADE 
Price No. 1, M. T., $12.50 
Send for Catalog 


Hi) 


TABLIS 


FARR TELEPHONE & CONSTRUCTON SUPPLY CO. 


118 & 120 W. Jackson Boul. 
CHICAGO, ILL. 
Guaranteed 


) 


Telephones | 
For Everybody 


WE WANT 
YOUR ORDER 


HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES | 
Telephones for Short Private Lines $2 75 to $6.00 Each. 
Felenhenes sor Buildings and Factories $2.75 to $8.00 Each. SEND FOR CATALOG B, 
Telephonex for Exchanges and Toll Lines $5.25 to $14.00 Each. NO. 16 SENT FREE 
Batteries, Wire, Cross Arms, Pins, Glass Insulators Guaranteed. with gy 


PROPOSAL TO BUY CANADA. 


Canadians are Indignant and Say the Do- 
minion is Not For Sale 


Congressman De Armond has made a 
proposition to empower President Roose- 
velt to negotiate for purchase of the Do- 
minion of Canada from Great Britain. 
The congressman says that if the nation 
must grow it would be better to expand 
northward on the continent and not 
across seas. The Canadian press is very 
indignant over the proposition and with 
one voice declares that Canada is not for 
sale. ‘“‘The purchase of the Philippines 
from Spain is probably the germ from 
which this idea sprung,” says British 
Consul William Wyndham, “but there is 
considerable difference in the two cases. 
Canada, herself, would have to consent 
to any annexation scheme and, knowing 
what I do of the sentiment of the people, 
I do not think there is much possibility 
of their agreeing to be sold.” 

The Toronto Globe, the organ of the 
government, in an editorial on the sub- 
ject, says: “We must not become engulfed 
in the maelstrom of American political 
complications.” 


HOW TO MAKE A TAILLESS KITE. 


iditor Popular Mechanics: Will you 
be so good as to let me know how to 
make a kite without a_ tail.—Edward 
Weesner, 6 years old, Clayton, Ind. 

The tailless Holland kite is one of the 
most successful of this style. The illus- 
tration shows how it is made. The cen- 
ter stick B F is 4 feet long; the cross 
stick C D, Fig. 1, is:a bow just 3 feet 
long, with strings attached to each end 
and tied at the back to give it the proper 
curve. This curve must be varied with 
the strength of the wind. Tighten the 


A Bow A Bow 
Beity bana 
\ + / 
\ \ 
\ / 
° / 
/ 
\ 


Skeleton of Tailless Kite 


bow cord if the wind is strong and give 
it more curve. The bow and strings are 
fastened to each other one foot from 
the upper end of the stick A A, Fig. 2, 
the center of the bow. Attach the belly 
band at the contact of the stick and 
bow A, and at the lower end of the stick 
B. To find out the length of the belly 
band, let its angle just reach the end 
of the bow C or D, at which angle the 
kite string should be attached. This 
kite may be any size, but the proportions 
must be according to the one here de- 
scribed. The two sides must be equal in 
weight. Lift the kite by the belly band, 
and if it tilts to one side paste pieces of 
paper on the lighter side to make it bal- 
ance. The stick and bow must be as 
light as possible for the duties they are 
to perform. 


Please mention Popular Mechanics when writing to advertisers. 
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POPULAR MECHANICS 


= 


= Premiums 


Always Give 
Satisfaction 


Originators 
«ithe 
*Furnish-Your+ 
Home «Free - of 
Cost"’ Plan. 


For Usiog or Selting 
* 1000 This Handsome 


$10 Automatic Reclining Chair 


and a $10 assortment of Soaps, Perfumes, 
etc., of your own selection, shipped direct from 


OUR FACTORY TO YOUR HOME 


At Wholesale Prices 

All for $10 on 30 dayn’ free trial. You save all 
dealers’ profits. This isthe greatest chair bargain 
ever offered and must not be compared wi bh the 
many advertised Morris chairs. Write for full par- 
ticulars and illustrated catalogue of over 200 useful 
articles for the home, including a few special arti- 
cles that we give 


FREE with $5.00 assortments. 


Write now before you forget it. Ask about our Club 


Order Plan. GR S & RE 


Austin Avenue, CHICAGO. 
DRAWING tie 


25c for 4 months—Cleveland, Ohio 


Little Gem Lung 
Tester and Developer 
= 


Practical and entertaining to both 
young and old. Increases chest ex- 
pansion wonderfully and develoepes 
abdominal muscles; wards off lung 
diseases and promotes health. 
It is strongly enc orsed by the medi- 
cai fraternity. This is an article of 
incaiculable value. Sent postpaid 
for 20 cents. 


Agents Wanted 


Circulars free. 


Patent 


Western Specialty Co., St Paul, Minn. 


Patents 
and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 
No. 908 Chicago Title and Trust 
Co. Building, Chicago, I11. 


Washington Office: 
Washington Loan and Trust 
_ Building, Washington, D. C. 


{t Will Pay You to Write Us About Your 1903 Wheel 


HANGERS 
are 
Absolutely the 
BEST. 
WHY? 
They are Mechanically Correct, Ac- 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 

Appearance, and they are used 

the best Manufacturers and ridden 
by the best Professionals and Amateurs of America. If 
phe the agency for a good wheel write us and mention 


ular Mechanics. PARK CITY MFG.CO., Inc., 
Jackson Blvd. and Clinton St., Chicago. 


RIDIN’ "ROUND THE HERD AT NIGHT. 


By James Barton Adams. 


Lots o’ times to think, you bet, 

Underneath the watchin’ stars; 
Jest the very time to let 

Down the past’s moss-covered bars 
Gives the soul a pious tone, 

See things in a solemn light, 
When a feller’s all alone 

Ridin’ ’round the herd at night. 


Gits a thinkin’ o’ the days 

When his life was in its morn, 
Of the sports an’ boyish plays 

Round the home where he was born, 
Pictures o' the past he sees, 

Some are shaddered, others bright 
As a summer day, when he's 

Ridin’ ‘round the herd at night. 


Sees a mother bow her head 
Pleadin’ with the Lord above, 

An’ the tears she of'n shed— 
Jewels of a mother’s love. 

Sees her glad, approvin’ smile 
When he tried to do the right— 

Conscience welts it to him while 
Kidin’ ‘round the herd at night. 


Hears her voice in every breeze 
Sweepin’ o’er the moonlit plain, 
An’ in every cloud he sees 
That dear sainted face again. 
As the memories on him pile 
Lots o’ them have got a bite 
Keener than a sarpint’s while 
Ridin’ ‘round the herd at night. 


Ain't a preacher anywhere 
That can make a feller fret, 
That kin make him stop an’ stare 
All himself with keen regret, 
Like ol’ conscience when it jars 
Up his sense o’ wrong an’ right 
When alone beneath the stars 
Ridin’ ‘round the herd at night. 


OPPOSITION MADE HIM RICH. 


By a St. Paul Merchant. 


When I was a young man [ set up in 
trade and took a store where there was 
not another store within a quarter of a 
mile, thinking I should do more where 
there were no others, but at the end of 
the year I found all that I had made 
could be put in my eye. [ sat down one 
day, thinking my lot was a mighty hard 
one, and told my clerk I was going out 
for a while and that he must keep a 
sharp lookout for customers. I went 
down town, and looking around found 
two or three stores were doing a very 
good trade near together, and in passing 
one of these stores I found the owner 
quite a talkative man. We put our 
heads together, and in the course of a 
week the store directly opposite his re- 
ceived my stock in trade, and a coat of 
blue paint on the outside, while his re- 
ceived a coat of green. The first day I 
did nothing but stand at the door and 
look pouty at the green store, and my 
friend stood on his steps looking ditto 
at me. As people came in I commenced 
running down the green store, and the 
latter always run down the blue, so 
that between us both we built up a trade 
that was quite lively. People having 
“taken sides,’ and newcomers always 
purchasing of one or the other, we grad- 
ually grew rich, and at the end of some 
dozen years we settled up and found 
that opposition, or what answered that 
rame, had brought custom and had 
made my fortune, 

The government postal telegraph au- 
thorities of London are afraid that the 
electrical current proposed to be used by 
electric railway companies on old or new 
lines will interfere with the network of 
wires used for the transmission of mes- 
sages, and parliament has been called on 
for protection. 
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A UNIVERSAL ROTARY 
POCKET MEASURE 


It is the only practical all- 
around measure ever made. 
Measures ail kinds of curves as 
easly asstraight work. Ass«cim- 
ple as a rule. Ino fact it Is 
simply a revolving rule. A time 
and brain saver that is praised by 
all who know its merits. Accurate, 
and any one can use it. For de 
tailed description send for cir 
cular 


) STECKENREITER MFG. CO. 
102 Lake St., Chicago, IIL 


TYPEWRITERS 


All the Standard Machines Seld or Rented An 
Where at Half Manufacturers Prices. Shi 
with privilege of examination. Send for cata'g 
Typewriter Emporium 196 Lasalle Bt, 


1 3-4 H. P. Bicycle Gasoline Engine 
CASTINGS, $7.50, With full sized blueprints, crank 


shafts and connecting rod. Fin 
ished engines from 1 to 12 H. P. Get our circulars, we 
will please you. Do it today, tomorrow never comes. 
Send your name on a postal, we will do the rest. 


EUREKA MFG. & SUPPLY CO. 
378 & 380 F. Tth Street - - St. Paul, Minn. 


TELEPHONES 
AND TELEPHONE PARTS 


Send your name and address to be placed on our 
mailing list for copy of circular No. 77 of telephones 
and parts, also bulletins which will be issued later. 


FRANK TUCHER @ CO. 
— Manufacturers of Telephone Specialties—— 
1 Hartford Street ... Boston, Mass. 


SUST WHAT EVERY YOUNG ELECTRICIAN WANTS, 


THE MODEL 
DYNAMO-MOTOR. 


Will Decompose Water, 
Do Electro Plating, Light 
Incandescent Lamps, 
Run Machinery, etc. 


— 
Send 2. stamp for Ulustrated catalogue. 
Elbridge Electrical Mfg. Co., E'bridge, N. Y., U.S.A 


Match Factory Machinery 
Lig money in matches. We manufacture everything per- 
ta-ning to the business. The very latest process 
formulas furnished. We wil furnish a manager or teach 
any purchaser the business (Correspondence solicited 

Fr. W. MURPHY & BRO, 
1118 Ashland Block 


Chicago, Til, U.S.A 


THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 


Machine 


Works like magic; will do the 
work often men. Just the thing 
for spraying fruit trees, berry 
bushes, vines, plants, shrubs, etc., 
Agents earn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 
Mfg. Co, 


BRASS FOUNDERS AND FINISHERS 


76-82 ILLINOIS STREET, CHICAGO 


Estimates furnished on BRASS CASTINGS of every 
description Mention Popular Mechanics 


Please mention Popular Mechanics when writing to advertisers. 
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This is the series now issued for 
the first time in book form, that 
has proved such a valuable aud 
instructive feature of POPULAR 
MECHANICS f.r the entire 
year of 1902. For beginuers, as 
well as advanced students, it is 
au invaluable handbook of les- 
sons, experiments and inventious. 
It tells you how to make Batteries, 
Magnets, Galvanometers, Induc- 
tion Coils, Motors, Dy: amos, stor- 


age Batteries, Practical Tele- 
phone and Telegraph  Instru- 
ments, Rheostats, Condensers and 
a host of other electrical appar- 
atus fully explained in language 
that is “written so you can under- 
stand it.” Lllustrated with one 
hundred fine drawings; printed 
on a superior quality of paper; 
cloth bound. Sent postpaid to any 
address on receipt of price $1.00. 


Popular Mechan cs Co., Denn nia Bldg., Chicago 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
te a number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


60 BARREL ILLINOIS MILL.—For sale 
a good Flour Mill of 60 barrel capacity, lo- 
cated in a township that produced 125,000 
bushels of wheat this year. Situated on the 
I. C. R. R. in Southern Illinois. No other 


mill within 13 miles. Address Box 37, Ver- 
gennes, 


FOR SALE—Two Krieger 40 H. P. station- 
ary boilers and 25 H. P. upright tubular ‘oil- 
er; Kreiger 40 H. P. engine and pump; lot of 
steampipe; large lot of link belt chain, No. 
32; iron turning lathe. Address P. O. Box 
816, Cincinnati, Ohio. 


FOR SALE—Blue-flame oil burner, in heat- 
ing stove, cost fifteen dollars, will sell for 
eight-fifty. Duplicate can be seen at 119 
Dearborn Street. Address 738 Popular Me- 
chanics. 


FOR SALE—4 Barnea foot power lathe, 


chucks, tools $45. Tom Beckington, Belvi- 
dere, Til. 


FOR SALE—Complete Stenographic Course 
in International Correspondence Schools. Dirt 
cheap. Write Stanley Kester, Martinsville, O. 


FOR SALE—Two 40x100-inch Hospital Sup- 
ply Mangles, in good condition. Cascade Laun- 
dry Co., Seattle, Wash. 


FOR SALE—Entrekin 15-inch oil-heating 
burnisher. Practically new. Cost $30. Sell 
for $15, f. o. b. Oberlin. Good reason for 
selling. Joseph H. Young, Oberlin, Kan. 


FOR SALE CHEAP—Scientfic and Plain Tool 
Tempering te a standard with Toy's Colored 
Charts A and B in Oil, Water or Tallow and a 
New Treatise on all the New Steels made, 
with 75 New Methods for Forging, Welding 
and Self-Hardening with ten Welding Com- 
pounds for same. Also Thermite Welding 
explained and welding compound to weld same. 
All the above for oue dollar. Sauples free. 
Forty years a factory steel worker. W. M. 
Tov, Sidney, Ohio. 


FOR SALE—A ‘“5-F”’ AL VISTA Pauoramic 
Camera; takes film pictures 5x6 and 5x12 
tuaches; also has 4x5 plate attachment. Grams, 
292 Janssen Ave., Chicago. 

FOR SALE OR EXCHANGE—40 acres un- 
improved farm land in Fentress Co., Teunes- 
see Fine climate. Also White Plymouth 
Rock Cockerels and Pullets. Address J. J. 
Kennedy, Bristol, lll. 


PATENT FOR SALE—Wind mill regulator, 
takes full charge of wind mill, pump and all 
tanks; governs the mill in storms. For par- 
tieulars write A. Wuerfel, 446 Austin Ave., 
Chiengo. 


FOR SALE—Set of tinuers’ tovls tn good 
cendition. List ef tools seut ou application. 
Ramand Neville. Dizon, 


FOR SALE—Collection of fine old violins. 
Write for prices. 95 Clyhourn Ave.. Chicago. 


FOR SALE—One complete set of tinner’s 
tools and machine. Send for list and price. 
Address W. B. Frymire, Bloomfield, Neb. 


WANTED 
WANTED —An ageut in every town at lib- 
eral commission. Address Popular Mechanics, 


Chicago, ill 


~~ BUSINESS CHANCES. 


GOOD ESTABLISHED TRADE for quick 
buyer. Stock of jewelry, side lines and fix- 
tures. Located in thriving town in Illinois. 
Twelve miles from competition. Charles W. 
Elliott, Williamsfield, Ill. 


A-l1 MEN WANTED—Handling Engineers’ 
Supplies to take “Beltine’” (the best Belt 
Dressing on the market) as a side line. Lib- 
eral commission. Address the Beltine Mfg. 
Co., 53 West Jackson Blivd., Chicago. 


ANYTHING YOU WANT and dou't know 
where to get it, write Popular Mechanics, Chi- 
cago. 


SPECIAL 


FLORIDA HOUSE; 80 acres; lake front; 
unincumbered; to exchange for goods. Desir- 
able for winter residence. N. Vurgason, Lake 
Como, Fla. 


k. F D. CARRIER NO 1, Davison, Mich., 
will send you 500 Fine White Envelopes 6XX 
and 500 sheets fine paper to match for 38 2- 
cent stamps. 


EVENING COURSES in Mathematics, 
Mechanics, Physics, Chemistry, Freehand, 
Mechanical and Architectural Drawing, Steam, 
Electrical, Civil and Mechanical Engineering. 
Jones Business College, Engineering Depart- 


gine. Cloth, fully illustrated, postpaid to 
any address for $1.00. Popular Mechanics, 
Jvurnal Bldg., Chicago. 


A WONDER—“THE WIZARD TOP.” An 
unequaled mechanical marvel and the ,great- 
est trick top ever invented. Will spin for 
six minutes in any position and perform over 
thirty tricks. interests everyone with its 
variety of mysterious and puzzling antics. 
Substantially made of the best extra heavy 
cold-rolled sheet steel and mechanically con- 
structed. By mail to any address postpaid 
only 25 cents. Los Gatos Novelty Co., Jour- 
nal Building, Chicago. The Wizard sells on 
sight; unusual opportunity for agents. 


MERCHANTILE COLLECTIONS and_ re- 
ports everywhere, Gilt edge references from 
bona fide clients. The Bartletc Agency, 
Chamber of Commerce Bldg., Chicago. 


MODERN CARPENTRY—A Practical Man- 
ual for Wood-workers. New and complete 
guide, containing hundreds of quick methods 
for performing work in carpentry, joining 
and general woodwork. A handy volume- 
—bound in cloth—postpaid to any address on 
receipt of price, only $1.00. Popular Mechan- 
ies, Journal Bldg., Chicago. 


ENGINEERS, FIREMEN, MACHINISTS, 
Electricians and all Steam Users send fur 40- 
page pamphlet containing questions asked by 
the Examining Board of Engineers. Geo. A. 
Zeller, Publisher, Koom 86, 18 S. 4th St., St. 
Louls, Mo. Established 1870. 


SPECIAL. 


PATENTS SECURED on meritorious inven- 
tions; standing and reliability unquestioned. 
Address 745 Popular Mechanics. 


4x5 CYKO-POCO, Unicum shutter, leather 
case, first-class condition, thorough working 
order; also ten 4x5 holders in first-class con- 
dition. Trade for anything. What have you 


got? Jack London, Piedmont, Alameda county, 
California. 


SEND FOR NEW BOOK ON PATENTS; 
it’s free and tells you what you want to know. 
Address 740 Popular Mechanics. 


3,000 MAGAZINES and weekly publications 
at club rates. Suecess, Woman's Home Com- 
panion, $1.25; Success, Frank Leslie’s Montb- 
ly, Home Companion, $2; Everybody's and 
Home Companion, $1.25. Anything you want. 
Address all orders to John Coffman Magazine 
Ageucy, McKinucy, Texas. 


Ik YOU WANT A MACHINE, TOOL, or 
anything in a mechanical line aud don't know 
where to get it, write Popular Mechanics, 


SURE CURE for dandruff and falling hair. 


Sample, postage paid, for 25 cents. Addres 
736 Popular Mechanics. a 


DO YOU WANT TO EARN a Motor Bicycle 


free? Address without delay 735 Popular Me- 
chanics. 


GAS ENGINE BOOK—New; a book for prac- 
tical workers; tells what a Gas or Gasoline 
Bngine is; how to purchase, install, operate 
and care for it. What to do when it gets 
stubborn and how to do it. Practical, compre- 
hensive and written in simple language. Cloth, 


144 pages, $1.00 postpaid. Popular Mechan- 
ies, Chicago. 


LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


CHARTERS. 


“THIS BEATS NEW JERSEY’’—Charters 
procured under South Dakota Laws for a few 
dollars; write for corporation laws, blanks, 
by-laws and forms, to Philip Lawrence, late 
Assistant Secretary of State, Huron. Beadle 
County, South Dakota. 


“Electrical Experiments’ 


We can supply the following back numbers 
containing the popuar series 


HOW TO MAKE 


1902 

Simple Galvanometer Jan, 18 
Box to Hold Battery....... eee Jan. 25 
Tangent Galvanometer Feb. 1 
Electric Circuit of Water............ March 1 
Voltmeter ..... March 8-15 
Biectrie Moter 120 

Set of Telegraph Instruments............ 

17, 24, 31; June 7 


Practical Telephone....June 21, 28; July 5, 19 
Measurement of Resistance...July 26; Aug. 23 
Am Aug. 2 
Electric Condenser 
Laboratory Storage Battery..Sept. 20; Oct. 4 
Oct. 18; Nov. 1 
How to Make Electric Bells......Nov. 15, 29 
How to Do Electro Plating at Home.... 
Design of a Small Dynamo............. ‘ 
eheennuns Jan. 24; Feb. 7, 21, 28; Mar. 7 
How to make an Electric Engine.....Mar. 14 
How to make an Electric Gyroscope.... 


Mar. 21, 28; Apr. 4 
How to make an Electric Locomotive 


A Model Fire Alarm Telegraph..Apr. 25; May 2 
Price 5 cents per copy, postpuld. Popular 
Mechanics, Journal Building, Chicago. 


Please mention Popular Mechanics when writing to advertisers. 


May 2, 1903. 
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